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^. M}-^ ^ojai Bfl^E ^ltt HS^HS. ^ #7>7]7l^ s^ofl 3j-*l 

o) ^^jj ^ Afolofl tiVE^ ^7]~t- ^<5>^, tjVE^l #7l ^7l2|- 

Efl^B ^-7) ^ ^fHJ= JlSJE-S- tiV £ ^] ^7>1- tifl^l 

£ 4a 
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S^iM^l ^r-M £ft ^{CIRCUIT FOR REDUCING LEAKAGE CURRENT OF PROCESSOR} 

£ lb^r ^2fl 7l^o)l rc)-^ ^H^o] TRSTB #i^*>53^ ^-f al^tf^Sl tfnfl^ 

S. 2±r #Efl 7l#ofl af^ TRSTB tj-^ofl x^^g- ^^^^ 5]^# u(-Ef 

5L 3£- ^efl 71^^] rcfs. XRSTB #*H1 £ 41!* M"^ 

£ 4a^r *fli >*UHH ^ol^joj XRSTB ^*H1 ^- C >1^-^* 3 

£ 4b^=r *U tr)-^ ^H^o} XRSTB ^Hl 4°l-2-^# 

5L 5^r ^ofl tcj-s. ^ol^o) XRSTB #*H1 St^VSt* ^-f4 M" 
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£7^^- *\U ^HH 4^ TRSTB ^Hl H^M^El* ^^*>^* 

.£ 8£r »]3 *UHH *IM^ TRSTB ^Hl -S.i #7fl Jl^ H31*li£i 

« ^^^V^^- ^-f^ 2)5.1- M-^^H 5=£. 

<n> ^ HS^iH^H dbs. sls^l ^ ^1 *1H^ 

<i2> ^-#30.5. B^H^r ^>7l7l<m>H ^fl<H -f^^g- ^tfl A}-g-S>ir dt^Mt)-. nJ-aM, 

^>7l7H 1^?!^ A>-g-^cf. o]&\& =S.AflA^7> A>-g-5]^ oflS-fe A}-g-£}^ ^ 

ffEiM- « = £ ^ 7>^-g- ^7>7l7lofl^«-Ei « = ^Hl:£* ^ *V 7l*l^, 7]*1 

^ ^1^71 £ Ol^. ^ X\^°- # S Aj^Efl =o} ^o. «.C>o,]Al A>-g-£)j7 olcf. 

<13> ^-71*1 «>Sf ^ ^7>7l7l# H^WS. ^-f7> ^flW. ^ V 

7l sj-u^ H3>1H3. €^fl*Rr ^, SOCCSystem On a Chip)B ^g-S)^ ^-Mfe 

ESn^S] 7flt ^ ^ S)B^ 7^ ^tb ^7]-7> 

<i4> o)t\, ^fAl cf^7l ^-ofl A>-g-s|^ MSM |«m Intel S<H 
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<15> ^Mtb ^Hl^ tfl^H ^H*fl *IM^(JTAG; Joint Test Action Group) ^ltr 

q-. ^-7] *M*I <£*>i=. 57fl o} ^(Pi n )^s. ^El^cfl oil- A^^g cf-g-^ ^-cf. 

<ie> ^*fl^., TCK(Test Clock Input) ^(Pin)AS. tfliS ^^1 Jl, 1:^1)5., 

TRSTBCTest Reset Input) & E|iE A ]ofl Bj^l-g. ^tr Qo}^ t ^S., TD0(Test Data 
Output) #£.3, Efl^H c-flolEi^ ^ 3&o]jl, ^*flS, TDI (Test Data Input) Q^S, £Q 

iE Alofl cflolE-l^ oja ^ol^ ; n}7ls[o. S TMSCTest Mode Select Input) a] 
ofl ^^§>7l ^*1- ^ojnf. 

<17> -#7"ltr ^ ^|o]aj cf^^ wJ-uj-iS] ^ O.^. *tEL2] 7fl^ A]ofl itcoj E fl^ 

HSlL^fi] ^ ^--g- ^J-AKmonitoring)^^ A>^-^cf. 

A Q ]*A tfliBt *l^Kr Sh£*ll A oM ^ ^]^7)1- ^7l5)-Al7l^ ^7] TRSTB ^(o]^-> ' 

^7lSl- Efl^B *Vcf)^ ^1 0] EJ1 Efl^B A] ^7ls}- ^ « ^(pull 

up) 7-HV-g- A>-g-^°^ ^-i; -fM*>4. ^-71 ^ Al^Efl^ ^^3]-(normal operation) 

^ ifl^MI = 3.4H ^aj-fr ^7)^}^ <£^S\°] $XA. ^Sr^, ^H^ ^(ARM 
DDI 0029G)# ^-S^ ^ ^(power)* -&(0N) Aj^l * ^^7l^V S-?-(Low; '0')# 

^Itr ^ *H(high; ^('0' ^'l'^pTiM- SE^ 2:71 ^ Tfl^ S.-f(low)» ^]^fl 

<19> HE^iS., ^Oltn EfliEf ^1^^ Al^Eflo) ^ A ] 6(1 A>^-5]^ ^Jfl ^ofl^ 

^ ^1^711- ^lsWb ^7lsl- Efl^B #7Kr ^^<y ^(reset pin)^ %-<U?>\?\} ^ tfl 
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Jfofl #71 # ^(pull up) <*>-§-*M ^-"M Sltr 335 

^-Ol ol^^ ^ *)H Ajjri:. ^Ollfl olE^lol^ 3^0^ ^.^H ^e) 7>^ 

^Efls. cflolE^ ^ afl<H A]jr( Data / Control Signal )# #^*Vcf. ^, Efl^H ^ 

3.-^1 3HEi ^ ^1<H *)H^i A **fl ^ti] 

<21> *l3g, ^j-7l TflojEd] ^7}-^ EliHf ^%*\7\^\ S^r ^1^^ ^12: ^H] ^5. 

^7>7V £cf. ZLE^JL, ^% 7]^ ^*3*r*l ^-71*1 Ufl7fl 

*U (floating)^ #eJ)S ^QA. ^fUil -#7] ^s. - ^-71 ^71^1- Efl^B ^ 

— B ^ #Efl* £3)- HL^r ^ ^7l i^l 

<22> o]*|. t £. la JE. lb°fl i^l^ aeflSf %^}<*\ iicf ^-^^^.5. H^}^ ^£ 

nf. ^-71 £ la<>ll «H1 4^ ^#3^ 9X°) A oM ^7ls|- EfliH ^7>o) ^o].( 

^Al)ol S-^(LOW) ^l*>^7l- ^^O] -g-(On) -$n7\ £ ^, ^ 

91^$- *)^°] *r 0 l(High)3. Bf^* M-B}-^^ ^o] Bl-^-3l§>Cf. 

<23> =L^, w>sf ^-o] ^V7l 3L7]s\- Efl^H ^7># #5.^ ^Efls. _2.€-(open) ^l^^f- 

^4-, HS^lAi^ 017^1 cflolE^ ?floll:(Uart ^1^)^ ^ 1/0 3rfls.(Pad) .2. 

H^U (offset) ^r-£^l ^fAi >a-7l ^7] si- E)|iB ^7]-^ l-«?>^tr -8-^" 
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S>a| Jfigo) oys]^ #Efl(No Booting)^ oj^V ^o] *r 91^. ^r, £ lb* #S 

^ 0 l^°fl i^S)- EfliB #*K#^ ^AS. SAl) 7 > *}-°l(High)i2. £^ 

o.^. ^l«fl -a-^l^ <r Sa-§-^ ^ 91^}. 

<24> ^7}^ ^ 7}^ ^* 7lS 

^ #7l ^o]en ^715}- Efl^H ^Hl # ^(pull down) ^%>^- £^1^ 3.-?- 
(Low)S. -B-^1*>J1 5a^. 

<25> £ 2^ ^2fl 7l^<Hl ttj-S. ^Ol^jo^ ^7l2f EflAE ^ofl # tf£- ^^*>^# ^ 

<26> a o V 7 1 £ 2# ^-7] HS^H(IO)^ ^7)S\- ^|iS ^>(13)^ ^-*f*ll * ^ 

7"l%KllH ^tbcf. ^7} # i}£ 7^(11)^ JSLJELolH ^ vflo} HS^l 

Ai ^7l^» 3,7] ^-Ei S.4-(l0W; '0')^-Bfl* -8-^1 A] ^ SE#, #7l # ^(pull up) 

^*J-(12)^r ES^MI ^(10)3 tflJfofl ^sH, ^71^- EfiE ^-7>(13)3]- <a^tf. oj-^i, 

^-O] ^7l2(- E|iH ^7fo| ^(f^g. 0.5. S^l)# ^^^Ml ^(low; 'O') -fi- 

^IaI^ #o_s <y*}| #7}^ _SL^-g- ^ flTfl 

< 27 > v £ ^v ) 41-7I HS^lAi(io)^ eq^ii ^7X14)1^ ^ ^J(20H ^ , #7] e] 

^ ^(20)£- ^"71 E^jJ ^7>(14)S A]^ o]7>Al 7)^ <*^§- ^^^4. ^ ^l^^S 

#71 21^ ^(20)^: ^"71 ^S.^lAi(l0)^ ^o] ^(On)Sl^* #7l &Qo) 

£r € ^l^H 20ms^£ 3^ ^UM- #7l a)^ ^7>(14)S. ^ ^ a] 7] ^ 

-r^tlrcf. Aj-7] 331 ^(20)5*]- <£^& ^7] ^(14)^1 # ^(Pull-up) 7^%V 
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<28> # 7 ] ej^} ^(20)£r <#7]Q ^-<>1 = 3.>*1H(10)£] # 

71 ^7lS}- Efl^H #*}(13) ^ ^71 ^>(14)fe ^IHAS ^^Vol* S^ig £ ^T- 

<29> *V^, >£7l ^7lsl- ffliE #7}U3) Afolofl ^ 7 }9\- ^ 7>^ ^ ^ <#7] HS^l 

^7> ^l#^r ^ ifl^M # ^ *1*SKl2)*|- <2]Jf<3] # iq-gr 7^(11) ^>°H1 #ff- ^^7> 

tb s&7] 51 21- ^ *>7l <^*hAl 1>2 |. ^-Cf. 

F 2.8 



/=— = — =23 ~35vA 

u * (9oa:±20a:+io/q ^ 



<31> <^ 7 H, ^-7] ^ H^Hi(10) lfl-»Ml - 7-HKl2)2} ^l€-^ ^ 

ol 100K^ 71-^lH-, ^*fl 90Kd20K^ ^ 7>^]cf. 

1- A>-g-^l 7i°-E} ^yq&KE ^7i ^7ls}- Efl^B **ll 23-35M M 

-S-tb ^ iS.* 7>7^ 0_7ll €*=K 
<33> ttj-SM, Aj- 7 |^ S^^l^7> yflE-lsH £l*fl -g^S}^ ^<Hl %M, afl^cfl ol ^ 
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<34> ttj-eH S.^^: ^ol^j EfliE c^X>l- SS^^f ^Wl^fe $.*}7} 7} ofl 

<35> c}s s-^ O. ^o] ^ Efl^E cf7># 7>^1^ HSAJH* T^l^Hr 31*1-71 7HH 

<36> wV^o] ^ S-^o. ^olEdj Efl^E ^-7>1- = 3.^H* ^-^7] 

<37> ^-71 & ^-$r ^ 5">7l ^ *H°l*fl EflAE ^7ff ^-H] # S^fl^k ^ 

^ ^7] £^1^5] 5^ ^ A>o]^ ^7># <£^H T^S^, ^7} 

A% ^ -#7} 3~7] 5\- Efl^H ^AS.-^ ^-71 ^ 3l#7> jL^i^- 

<38> ^V 7 ] ^7l5j- E|AE AJ-71 &) ^ ^ Aj-O] ofl cfoj^c^- <£^}-<*| 

^ w>°l<H^7} ^elss. tifl*]^g- *iq-. 

<39> ^71 *V ^-^-g: ^*>7l ^ ^7] 3:7151- Efl^H ^ ^ HS^H 

Si B^Ajl ^ a}o}6\] S.^)^Mr ^"71 H^l^Eil- -§-*!- #^-7> Aj"7l ^ 

7l2)- EfliE 4^il^L«-Ei ^-71 5^ ^ «>HKO S «l-olc>|^7> ^5-)J£^=- «fl *1 ^ 
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<40> #7] B^l^^ NPN^ S^l^^H , #7} H^^l^^ ^J\B\ &7}^ <#7] 3^7] 

<41> J£ 7 ] H^)j7]iE^ PNP^ H^l^EH*!, 4V7I B^l^^ oflDjE^ ^7>^ ^7] ^7] 

5}- EfliB ^jjj. ^^^IZL, #7] H€^1^S1 Sg^E} ^7>^ ^>7l <S^* 
B *tf. 

<42> # 7 ] H€*l^!*j Wflol^ ^-71 ^71^- E|iE ^-OB^ #7l 3^ ^B 

*=^r *lH3Rr *1H^]Jl7} «g^^^r ^JlB 

<43> a^V, -8-71 ^ ^^-i: ^*>7l fl^ ^ ^"71 2:71 3^ 3]^B ^ Aj- 7 ] HB^H 

2) ejAji jfl A>o]ofl £ ^ ^7^1 Jl4 B^*1^eKM0SFET)» ££*H t 1 ^ «H , Bi ^Tfl 

3L^ B^l^S ^tb ^l^-7> ^71 2^7) 5[ Efl^E ^o_B-^El #7l 5} 3! ^ «<^BB 
«}°Hi7} ^B)B^f- «fl*l^>§: ^H!BB 
< 44 > H^^l^H-li- <a^fl^(N Channel) Bi ^} 14 B^l^ 

(M0SFET)°H, ^"71 Bi ^7^1 Jl^ H^l^sl ^eflo] 3-7}^ #7} 2,7}^ ^4 
^Ji, #71 B^ ^thI Jl4 ^ #7}^ #7l e]^ ^ ^BB 

<45> 4>7l Bi ^Til Jl4 ^fl^CP Channel) Si ^Tfl Sl4 B^l^ 

(MOSFET)ol^, %7\ Bi ^Tfl Jl4 H^^l^B^ c efl o] cj 7 }.i=, # 7 1 ^ 7 ]§j. E|iB ^4 <g 

^SlJL, s&7) £i ^Tfl J14 E^liElSl 4^ ^7}^ #7] e) ^} ^ofl o^S^ ^JBB ^ 
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7) e^i! ^1 917}$)^ #°*M: *lH*Rr *H4!:5L7> <^=1* 

<47> ^-71 afl o] Ejj ^Hl^ HS^A^ i^5]^r S.^ ^T^°- 

<48> Aj-7] 2,71s}- EflAE ^4 ^1-71 SS^l^i^ ^ Al-Ololl ^S)^- tiV£*fl ^7>^ #7l 

<49> ol^rj- ^ w-^ l^^l W>^*V ^A] <^1* ^Ml^ ^^*Vcf. 

<50> ^7]i& U}3± 7^0) *sL*\}*)°] EfliEf W ^7>^ ^ 

1- ^iiAl7l7l ^ V 7l ^olEfl S,7)S\- Efl^H ^V^- ^ A}o]ofl *}^} ^ 

<51> t£ 4a ^ ^ ^fl! ^Aloflofl xtf^- ^1 ol Efl ol 3,71 5)- E|iE ufo} 

^>^# ^"f^ 5)SL« ^vfl ^olcL, 

<52> tf^^r w>^- ^°1 ^1-71 ^(10)^r ^l^l^KJTAG; Joint Test Action Group) 

« ^ltb^. ^"71 ^Hen cj7.>^ TCKCTest Clock Input) ^(Pin), TRSTBCTest Reset Input) 
Afl, TDOCTest Data Output) ^, TDKTest Data Input) ^ ^ TMS(Test Mode Select Input) ^ 
57flfil ^^t}. 
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<53> #7] £ 4a*IM*r ^# ^ ^4 ^MMfe 2:71^- EfliB # 

^(TRSTB; 13)^# £Al^>^cf. ^-71 2:71 EfliB ^>(13)^ EliSf 5. 

3>1H ^(10)^ ^71 ^ ^1^71* ^7l^-A]7l^ ^O]^] Ellil A] ^71^ ^«fl ^ ^ 

^1 # ^(pull up) ^nH^l^D* °l^r ^"71 ^ S-^ofl ^ ^Jolcf. on- # 

#7l ^l^l^n EliEf ^(10)^1 ^(power)* ^r(ON) ^ 3L7H ^^7l 

?i iMKlow; '0')» ^ltt ^ *M(high; ^('0' - 'D^uf- 2^ ^71^ 31 

4^ ^71 S7l^ Bll^H ^Ki3)4 Bl^l #*}(14) *>°H *>:s^l ^^°J ^1-2- 

= (30)1- 

<54> #7l<2f ^-ol Cfo] O,^!- >y-7l ^7l5j- Efl±E ^>(13)2f ^ ^7>(14) A>olc>11 £ 4 a ofl 

W}^ ^°1 ^tij-^ U>olol>,7> ^Sl£S. c^tJ^- 7J o_ ( A o >-*V i7|^ Efl^H ^ 

# *H^1?1<S>*1. #511^ # Cf-gr 7-1^ A}-g-^,g- ^-?-<4 ^ ^ £fl- 7 } SMI ^ 
^. ^S, "^71 rfol^.c <g^*j- 3}^^ £ 4b ofl £Al^ W>21- Qo] a o V 7 ] a^j^ i^Jfofl ^ 

^ ^ $X°-*1, ^71 ^1^1 Si 5-1- ^« ^g-fsq- ^-%J^ 7>^O.Tll 

<55> tb^, °1*> A J-7l Cfol^cs. rp-u^g^. ^ o_6|) ^71 = 3»|*H <^L7>^V 

^-f ^ £ 5* ^ 

<56> ^7-1, ^7} ^5.^^(10)^1 ^^Ol 9j7>£l^L, ^£<\ AlTjol ^ u|- ^ o>^ ^ *}$o] 

* "fl^K ^"71 2,71^ Efl^E ^7V(13)^ 5.-f(Low) ^-Efll- ^RVcf. 9i^Sl- ^, ^71 
H5.^H (10)^1 51 el^l #7}(l4)7l- §>^l(High)5. ^ «fl 7>^1^ 20ms5l a1 

?i°l ^^14. ^"71 ^l 7_>7_V^ -^91 ^-71 Bt7)$- E]|AE ^h7>(13)^ -*7| &1 ^ ^7>(14)5 Cfol 
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3J=(30)« nJ-eH, #7] ^71 5f tliH ^>(13)^ # 

7l cfol^.= (30)^] iflJf ^<y-i; Jl^tb 0.6V ^£^1 ^i^^t^l <?]7>^4. 
<5?> #7l ej^i ^7>(i4)7l- *H(High)5. ^ 4°l-2-S.(30)<fl «> 

oH^ 7 > °]7>£)H.5. #7l 3,71 3* tfliB #*V(13)^ #7l e] ^ ^>(14)^1^ -2-€"(0pen)^ 
^1 ^^H, ^71 2-7] Sj- Efl^H ^7>(13)^ ^oj-o. 2.8V7> -H-^l^Cf. 

<58> ^, >^7]^ ^-ol ^-71 ^71^- JfliS ^7>(13)£ *H(High)S. ^t^^ , H]o}i£\ ^ 

(ARM DDI 0029G)#^1 3L?}$c ^liS ^7>^ 3:7i# -2.^-^1 °J<HM-*1 ^7\) £M , # 

7) Cfo] 0.^(30)011 el^l ^7>(14)S^-Ei^ ^og-ol <X^O_£. ^S^, ^7} JLzLX] &-g-iL 

<59> ^ ^^^V^, ol7>€ nfl ^-71 t}c>l _o e (30)ofli- ^ttj-ig H>ol <^ 

^el^, t}ol o.t=(30) ^ A^y-ofl o}^ ^oj. 0 6V n>oi o]7}5ltK ^ ( ^ v\ 

°1^=(30)# ^ ^ #*Kr 71^1 <Qo]^x) Qo.^, ^7} ^ ifl^-^1 # ^ *)^-( 

^711 100KQ; ^lS^D^l 71^1 ^oj-^l o]7fSl^.S ^7l ^7l5j- EjiH ^7>(13)^ 7} 5l OV 

* -fr^l§>7fl 

<60> tcj-51-A-l, 7-1^ A>-g-^ 73-0-04. h 1j51 ^. nfl; ^ol 7i<3l $711^. EL*};, 

o>^5j. £ ^ ^- 7 ] a^l^f Sl^^>7l ^"71 El^i #7}5. 2.8V^ ^ZL^o] <£i^ ( ^ > 

High ^Bfl)Sl^, ^-71 tH^-=(30Hl^ <X^f£ y>olol^7> ^SlTfl £} o] , #7} tfc>l ^.J= (30)-& 
"S-n *=*1 #7fl ^Cf. ^, #71 ^7}s\- Efl^H ^UO)^ #7l ^ $ ^7>(14)^ 

^(0pen)€ #31 <2}- ^-Tfl ^cf. 
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<6i> 14 eM, # 7 1 ^71^ 31 #*><>1 n>^^- oj-qe}, 3^ ^Jje ^*V*1 

<62> 21*!-, ^sfl 7l#ofl ufe^ #7l 2±7}$t ^>(13)2f 3^ ^>(14)^ <£;l°l & 

#7l ^- #7} A}olo} 373^ jgj^j. S^lnV, ^ ^ofl irj-STg #7} cj.ol.2. 

I=7> #7] ^71^- EfliH rj7}<4 ii) ^ ^7> A>c] ofl <g^^ t!*fl #7l ^7>S- eg %t 

-g: JUS}^) ^, #7l 3-715J- EfliE ^*H1 n}^, #71 #7f7> <8 *8=-g- 

^ o^s. A^^sjo^o) ^fl^*}^, #71 ^715}- EfliE ^-7>S1 X)^] ^ #7l 

<63> tq-e}^, o^} ^dl rej-ej- #7l ^ ^^j-^o] #7l cKl^c (30)5. o^sqsHS. #7l 

s S ^]a^1 ^ ^ 0 >ol £ 6a vfl^l £ 6d» ^S^H -g^*M=k 

<64> ^ , £ 6afe Bl^I ^7>7> ^-f, ^ #71 51 ^ ^7>S 2.8V^ #Jl7> <£ <3 

sj ^^-9] zisflHoH, £ 6b^r #7l £ 6a^l Ai^ofl nf^ 3,7}^ Efl^e c^o} *jo]- 
H-El-^ ZLSflHolcf. #7l £ 6a°fl ti>fil- ^-ol sl^l 2 .8V£} ^-f , 

#71 £ 6b^l S7lS|- E|iB t£7}£1 4^^; #3^^.^ #71 ^iJLofl X^e^ ?M ^7>7> fr}ol 

(High)^ ^-f ¥ A>olo) Cfol^.S.( 30 )o11 ^Hj-tg v}o]o]+ 7 } °±7}%<LS- ^^fl , #fi-7> Jl 

J=L*1 ^o> #71 ^7lsl- e|ae 3-7}^- 2.8V7> #71 e^J ^-7}ol ^oj-ol sL-f(Low):iL 

igol^ ^.f - ^7> A}o}9) Cfol ^^(30)oll ^w o V^ U>ol<^^7l- «?l7>^O.S. 9in , ^ 
ff-7> #71 Ell^H ^7>^ #71 cfoliL^ 7>^ol ^ #^ofl o)--E- ^ 0.6~0.7V£l 

^^Ol <£7}&X^. , #71 ^7>^1 Al;gro11 451-A-l, # 7 1 ^7l5)- Efl^H ^7>7> <^ 

a c^^i «y*ll, #71 51^1 ^7>Sl 7l^ol ^#^0.5. ^^Cf. 
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<65> ti>£flS ( 3:71 2}- EflAE £Oj- ^gj-ofl a), a 2^ ^>5] £ 6 C ^ £ 

6d^l 5^1 oinf. 

<66> 5L 6c°fl ^7l2|- E|iE C^ofl 2.8V^1 41 317} <?]7>€ 

3 + , -*7l £ 6cH 3E*1€ £°1 2.8V» -fi-*l*>7ti ^, #7] S7l^- 

W>ol<^^7l- A> 7 j cj-ol^nf 3§-$\ ^7} 3L^*\ . ^, A oM ^S}- tfliB # 

# J§-n eB ^l^^ ^-f , ^-71 ^JlS <y*fl #7l HS^l^dO) 

^17} 5^3^ JL-g^j 

<68> ^ 7°- M. ^^$] jq}2 -*UHH EfliB ^r7.>(TRSTB)°fl B^]^&| 

« q-^^fl SL^olrf. 

<69> Wj-Sf TjrO] ^7} 3^7) S\- EfliH #7}^ E} 35 A>o]^ C}o|in|. <£|7J§>^ tfl 

^l^O.^ ^*}^, ^>7l H^B^1^^7> NPN^ B$*l^£.i<il cf7>^ #7l 3=. 

71S)- Efl^B ^(13)^ ^^VH, ^7l ^(14)^- <£^.f>}<^ ^ 

o^rf. ^-71^ ^ ^efl -##*V t}oli.E f -g-^ ^^o]]^<4 7>7i# ^ 
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<7 0 > tn^-, a> 7 | H^H^l^B^ wflol^ ^Hfe *fl°l ^1^(32)1- ^l7>s}£^- 

<7l> *V^, ^71 £ 7^ 5*13*1 &5**1#, ^7l H^*l^(31)« PNP^ S^l^S. tifl 

^4", ^7l ^7lS)- EfliB ^7>(13)Sl- ^^M, #7}tt ^-7] ^ Aj\ 

< 72 > £ 8 £r €■ ^13 ^*HH1 <4€- *1H^ ^713- ffliH ^7>(TRSTB)°fl 2.^ 

jL3zj- H^^l^Eil- ^^e>^^: sis* M-^^fl £^°14. 

<73> ^7l 5L 7^1*i^ P>^-7>^1^ ^>7l ^71S}- EfliE 13) ^ #7l Si ^7>(14) A>o] d\) 

^7} cfol o_t^ cc^. H^^l^&l cfl^l^l 2.^ *l7|l JL^- H^*liE.i(M0SFET; 33)# 7 A 

2 7}^*}^. 

<74> ^7} 2^ ^Tfl jL^f B^l^^l H.efl^l ^7>^ ^"71 ^7)s\- EfliS ^7>(13) 

^ <£4*H, ^7>^ ^>7l 51^ ^7K14)S1- ^t}cx\ ^Tgr ^ . ^7}^ ^ ^ 

# -f-sfl tH2.2 ^ 2=^*1^-1- s.*V <£I;I°1H<4 S4I 7>^# ^ $at}. a 

#7l #7\) 14 S^liEiS] TflolB ^Hfe ?]}o] a1s(32)« ^7]-*>5L^- 

^^fo^Ai , ^-7} S.^ &7\) H^l^!- -f-^ ^-fr -g-^l^Tfl ^IH^: ^ ^cf. 
<75> tb^, ^7l Si ^711 Jl4 H^l^l^ <a^B^(N Channel) M0SFET ^ ^fl^CP 

Channel) M0SFET # ^ A>-g-^>o^£ ^-^^ ^-^^ ^§ ^ &t}. 

<76> ^ -g- ^-^o] ^]*V ^oflA^ ^1^*1 ^A] oflofl ^^CLU}-, ^. i^rgo} 

^3HH 3MM-*1 ^ ifl<HM <^ 7}*1 i£«§oj 7}^£r ^H-JsL 
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*fl°l^ EfliH 7>^m HSxfl^S $.*}7] 71S- 
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7$°)kJ\ Efl^B #7>» ^«l^r H^lAlS. tM^^ ^>7l7]Sl S)S<H1 , 

Bj-fl ^ Aj-O]^ tiVS^ 'S^H T^^H, #7l ^7>» -f-*fl ^-71 ^715)- tfli 

H ^ O.^Jf Ei ^"71 3]4t ^^"7> *=..£^ ^>7l til£^l tifl^l^ 

^^is *>fe H.s>m>H^ ^ ^ sis.. 

2] 

^"71 Cfo]^ = # ^ ^s 7> ^- 7 ] ^ 7 ]^ El|AE l&O.^Bl ^7} 3&o) ^0_S. & 

^ w>°H^7> ^eJSE.-^- Hfl^lthi: Sfrfe ^f^ #-ff #i slS. 



3] 

#7l H$*l^# ^ ^ff-7> #7l ^715)- 31 ^-OS^-E^ #7l S] ^ ^ *J-^0_ 

S ^« 0 V%> WH^^I- ^El£^- Wfl*l^* ^^A^ *>^r £S4^5l ^ 
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[^T^ 4] 

^"71 B3]*l^Tr NPN^ B*sH*l^°M, ^-71 B^^l^o] ^^} E ^ ^v 7l 
S. ^AiS] ^ 

^-71 B^l^fe- PNP^ B^liB^H, ^1-71 B^l^l^ 6\)v}£\ ^7.}^ ^7} 3^7} 
^ Hfl^H ^^f ^^51 ZL, ^-71 B^l^°) ^EJ]Ei ^;7>^ #7l ^ofl ^ SL 

S. Sfrfe- S^I^S] ^ SlS., 

6] 

^=-1- *lH*Kr ^H^]S7j- ^^^-8: *}^r IS^il^fi] ¥^ ^ 5)S . 

7] 

^fll^l 5^1, 
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<#7] 3l7]& BfliH ^ ^7} HS^H^l 335 ^ *>°H £i #31 JL-H). B S£^l^iEi 

(MOSFET)* <3^H t 1 ^ *H , -8-71 2.^: #31 JM- B^l^-i" ^ ^> 7 ) ^7] 3?- 

EfliH #7l ^ "o V ^S. ^«o V ^= «>°H^7> ^Sl£^- Wfl^lf-^ S^jO S 

*>tt ^ #^- #± s\S.. 



[^T 1 * 8] 

#7l #31 Jl4 B^fl^l^Eil- <a^fl^(N Channel) S-i #31 JL^ B^liE] 

(MOSFET)oH, #7] Si #711 S3)- E^liEiS] i£efl<y ^7}^ #7l 3^7} Efl^H ^ <£ 

^5)JX, #7l #31 Jl4 H^^l^EiS] 4^ #*Rr #71 ^AS 

-b E^l^^l nr^ #^f S}S. 



[3^8" 9] 

#7l Si H^fl#^Bl# s^fl^CP Channel) 2-^ #31 JL^f H^l^E] 

(MOSFET)oH, #71 £i #31 Jl4 H^I^e^ ^efl^ #7>b ^7l^ El|iB ^ <g 

%S\3L, #71 S-i #31 JL^f H^#^B]o) ^ + ^7>^r #7l S] ^1 ^> 
= 3.^3] ^ #^ ^ S\S.. 
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10] 

all 7*8-4) 5tM*1, 

^"71 #7\] jL^f B^l^B)^ TflolH ^Hl^ #71 3^71 S}- Efl^H. ^A^LJfEi # 

£^ SIS.. 
[^T 1 * 11] 

^11-%H1 5a°H. 

#7] *fio-|Ejj ^tijtV HS^H^r ^l^^l ^i^H i^^r -5L C 3 ^8 °- 

s *m H^l^si ^ ^ ^ sis.. 

12] 

#71 2:71 3* El]iS ^ulf a> 7 ] S^^jA-] o| ej^j ^ A>ol<^l <^7JSl^ tiV^^l d^7>^ #71 
HS^H % tfl^-ofl HSAlHSl ^ ^ #4: SIS. 
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